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Protein expression and purification
An N-terminal deletion construct of Arabidopsis thaliana SUVH6 (residues 265-790) was cloned in to a self-modified pET-SUMO vector and transformed into E. coli strain BL21(DE3) RIL. The cell was cultured in LB medium at 37 °C until OD 600 reached 0.6. The cells were then cooled to 20 °C and IPTG was added into the cell culture to a final concentration of 0.25 mM to induce protein expression overnight. The recombinant expressed protein was purified with a nickel affinity column (GE Healthcare). The His-SUMO tag was digested by ulp1 protease and removed by a second step nickel column. The protein was further purified by a Heparin column and a Superdex G200 column (GE Healthcare). The Se-Met labelled protein was expressed in Se-Met containing M9 medium and purified using the same protocol as native protein. All the mutations were generated by a PCR based method and expressed and purified using the same protocol as wild type protein. The functional fragments of KYP (residues 93-624) and SUVH5 (residues 271-794) were cloned, expressed, and purified using the same protocol as SUVH6. The mDNA and the peptide were ordered from Shanghai Generay Biotech Company and Shanghai GL Biochem Company, respectively. The chemicals were ordered from Sigma-Aldrich. The oligos used in this research are listed in Table S2 .
Crystallization and data collection
The purified SUVH6 protein was concentrated to 10 mg/ml for crystallization. For obtaining cofactor bound state, SUVH6 protein was incubated with SAM at a molar ratio of 1:3 at 4 °C for 1 hour and then used for crystal screening. The Se-Met labelled SUVH6-SAM was crystallized under two different conditions. One is 0.2 M potassium sodium tartrate and 20% PEG3350 and the other one is 0.2 M diSodium tartrate and 20% PEG3350. For obtaining the methylated DNA bound form of SUVH6, the SUVH6 protein was incubated with various mCHG DNA with molar ratio of 1:1.5 at 4 °C for 1 hour. Finally, SUVH6 was crystallized with a 13 bp mCHG DNA with a 5' G/C overhang (Table S2 ) in a condition of 20% ethanol and 10% w/v glycerol. All the crystals were cryo-protected into the reservoir solution supplemented with 15% glycerol and flash cooled into liquid nitrogen. The diffraction data were collected at beamlines BL17U1 and BL19U1 of the National Center for Protein Sciences Shanghai (NCPSS) at the Shanghai Synchrotron Radiation Facility (SSRF) and were processed with HKL2000/3000 suite (1, 2). A summary of the statistics of the diffraction data is listed in Table S1 .
Structure determination
The structure of Se-SUVH6-SAM complex was determined using singlewavelength anomalous dispersion method as implemented in the program Phenix (3). The model building and structure refinement were carried out using the programs Coot and Phenix (3, 4), respectively. Throughout the refinement, the geometry of the model was monitored using the program Molprobity (5). All the remaining structures were determined using the molecular replacement method using the program Phenix and refined using the same protocol as Se-SUVH6-SAM complex structure (3). A summary of the statistics of the refinement and structure models is shown in Table S1 . (Table S2) were annealed together and halfand-half diluted in 16 steps with ddH2O, covering the range from 100 μM to 2 nM.
Microscale thermophoresis (MST
After mixing the labeled protein and DNA, the samples were loaded into Monolith standard-treated capillaries (NanoTemper Technologies). Laser power was set to 20% using 30 seconds on-time. All experiments were performed at 25 °C with three repeats for each measurement. Data analyses were performed using the NanoTemper analysis software (NanoTemper Technologies).
In vitro histone MTase assay
The purified proteins were dissolved into 150 mM NaCl, 5 mM DTT, 20 mM Tris pH 7.5. Methylation reactions were initiated by adding 10 μM unmodified H3(1-15) peptide substrate into a 50 L reaction system of 50 mM glycine pH 9.8, 10 mM DTT, 1 mM SAM, and 0.4 μg protein. For measuring the effects of DNA binding on enzyme activity, the methylated or unmethylated CHG DNA were added into the reaction system with equal molar concentration with the protein. After incubation at 25 °C for the indicated times, the reaction was stopped by 98 °C heating for 1 min. The reaction mixture was further desalted by ZipTip (Millipore). The MALDI-TOF mass-spectrum analysis was carried out using a similar protocol as described previously (6). In brief, a 5800 MALDI-TOF/TOF mass spectrometer (ABsciex, Foster City, CA) was used to measure the peptide mass. For quantification, triplicate reactions were applied with each spectrum acquired from a total of 1250 laser shots. The resulting mass spectra were analyzed by the Data Explorer software. To make sure the proper comparison, the protein samples used in the same experimental batch were expressed and purified simultaneously with the same protocol and the peptide substrate and chemicals used in the same experimental batch were from the same ordering batches, too.
Plant materials
Arabidopsis thaliana Col-0 WT ecotype and T-DNA mutants used; KYP (aka SUVH4, AT5G13960, SALK_041474), SUVH5 (AT2G35160, GK-263C05), SUVH6 (AT2G22740, SAIL_1244_F04), the kyp/suvh5/6 triple mutant consists of the same T-DNA mutants as the singles above. Plants were grown under constant light at 22 °C.
ChIP-seq
Starting material for the ChIPs was 4g of 10-12 day old seedling tissue. ChIPs were performed as described previously (7) with minor modifications. Samples were crosslinked in vitro, sheared using a Bioruptor Plus (Diagenode), chromatin was then split for each sample and abcam1220 (Abcam) antibody was used for H3K9me2 and abcam1791 (Abcam) antibody was used for H3. Libraries generated with NuGEN Ovation Ultra Low System V2 kit, according to manufacturer's instructions, proceeding from step F (DNA purification) and were sequenced on an Illumina HiSeq 4000 instrument.
BS-seq analysis
Raw bisulfite sequencing reads of WT, kyp, suvh5, suvh6, kyp/suvh5/6 were downloaded from GEO (8). BS-seq reads were mapped to TAIR10 reference genome by Bismark (v0.18.2) (9) with default settings. Reads with three or more consecutive CHH sites were considered as low converted reads and have been removed. DNA methylation levels were calculated by #C/ (#C + #T). DMC (Differentially Methylated Cytosine) were called by methdiff.py in Bsmap (v2.90) (10) with p < 0.01 and a methylation difference cutoff, between mutant and WT, for CG, CHG, and CHH levels, of at least 0.4, 0.2, and 0.1, respectively.
ChIP-seq analysis
ChIP-seq fastq reads were aligned to the TAIR10 reference genome with Bowtie (v1.1.2) (11), allowing only uniquely mapping reads with 0 mismatches. Duplicated reads were removed. ChIP-seq peaks in WT (Fig. 5B) 5C ) were compared by bdgdiff function in MACS2. ChIP-seq data metaplots were plotted by deeptools (v2.5.1) (13).
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